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B 2011 r. coBmecTHO ¢ akcnieptamMu MHcTuTyTa ByakaHonoruu u cericmonoruu JIBO PAH (MBuC
JABO PAH), UHcTtutyta kocmuueckux ucciaenopanuii PAH (MKW PAH), 1anbHeBOCTOYHOTO LIEH-
tpa HULI «ITnanera» (ALl HULL «ITnanera») u BouiuncaurensHoro ueHtpa JJBO PAH (BL IBO
PAH) 6buta co3gaHa nepBas Bepcusi UHPOPMALIMOHHON CUCTEMBI «/IMCTAaHLIMOHHBIA MOHUTOPUHT
akTuBHOCTU ByiIKaHOB Kamuatku m Kypwn» (MC VolSatView). Cuctema mpenocTaBisieT CICIaIi-
cTaM MHMOPMAIIUIO TS PEIICHUS 3a1a4 JUCTAHIIMOHHOTO MOHUTOPUHTA BYJIKAaHNYECKON aKTUBHO-
CTH, BKJIIOYAsl OTiepaTUBHBIC M TOJTOBPEMEHHBIE apXUBbl JaHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHMS
3emun. Co3maHbl pa3aIuyHble BeO-UHTEpdEChl, KOTOPbIE MO3BOJISIOT MOJIYyYaTh JOCTYIT K pacmpee-
JIEHHBIM apXvWBaM JaHHBIX W BBIYMCIMUTEIbHBIM pecypcaM, HeOOXOMMMBIM IS X aHaju3a 1 obpa-
6otku. [Tpu aTOM [IsT PAabOTHI C CUCTEMOI He TpeOyeTcsl CrelMaTn3uPOBAHHBIX HACTOJIbHBIX TIPU-
JIOXKCHMH, TTOJIE30BATEIISIM TOCTATOTHO MMETh BeO-0pay3ep U ImoakimodeHue K cet MatepHet. C Mo-
MeHTa BBona B akcrutyararuio MC VolSatView Beaoch IMMOCTOSTHHOE pacIIMpeHne € BO3MOXHOCTE,
CBSI3aHHOE KaK ¢ 00BEMOM M cOcTaBOM MHGOpPMaLMM, MTOCTYNAIOLIEN B CUCTEMY, TaK U C Pa3BUTH-
€M MHCTPYMEHTOB €€ aHaju3a, B TOM UKCJIE TTO3BOJISIIOIIMX MTPOBOAUTH MOJEIMPOBAHUE TTPOIIECCOB
pacripocTpaHeHUsI TIeIIOBBIX HuieiicdoB. K HacTosieMy BpeMeHM HAKOIUIEH MOCTATOUYHO OOJIBIION
OTIBIT MCTIOJIb30BAHUSI CUCTEMbI CITeIIMAIMCTAMM-BYJIKAHOJIOTaMU TSI PEIIeHUsT 3a/1a4 TTOCTOSTHHO-
IO OIEepaTUBHOTO MOHUTOPMHTA BYJKaHWYecKoi akTuBHOCTH Kamuatku m Kypui, a Takke u3yde-
HUS ByJKaHOB. Pabora mocBsieHa onucaHuio TeKymnx Bo3moxHocteit MC VolSatView, koTopbie
OBLIM peaaru30BaHbl B CUCTEME B MOCJIEIHME TOAbI, B TOM YHCJIE IJIs ONPeAeIeHUS BBICOTHI TTETIOBBIX
11eioB 1 aHaIM3a BPeMEHHBIX PSIIOB JaHHBIX.
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BBepeHune

CornacHo naHHbIM KamMyaTcKoii rpymiisl pearnpoBaHus Ha ByJkaHudeckue nsBepxxkeHus (KVERT —
Kamchatkan Volcanic Eruption Response Team), Ha Kamuatke u CeBepHbix Kypuiax pacrojioxeHo
36 neiiCTBYIONINX BYJIKAHOB, U3 HUX OT TPEX 10 BOCBMM €KEeTOTHO HaXOISATCS B COCTOSIHUM U3BEPKe-
nus (http://www.kscnet.ru/ivs/kvert/) (I'mpuna u ap., 2017; Gordeev, Girina, 2014). Jlns peiieHus
3a/1a4 MOHUTOPMHIA aKTUBHOCTH BYJIKAHOB M M3YYEHUs Ie0JoTnYecKoro 3¢hdeKTa X U3BEPXKEHUM
TpedyeTcsl MpUMEHEeHUEe CITYTHUKOBBIX CUCTEM AMCTAaHIMOHHOTO 30HAMpoBaHMs. HezamMeHUMOCTb
CITYTHUKOBBIX JAHHBIX OOBSICHSIETCS MHOXKECTBOM (haKTOPOB: pa3HOOOpasue 3aaad, OOIIMpHas
U TPYAHOJOCTYITHASI TEPPUTOPUS PACTIONOKEHUS BYJIKAHOB, OBICTPOE pacpOCTpaHEHUE TETIOBBIX
00J1aKOB U 111J1elichOB Ha MHOTHUE IECATKU U COTHU KUJIOMETPOB, B TOM YHMCJIe HaJ OKEaHOM, U JIp.
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O.A. lupuHa u dp. Co3paHuvie n pa3BuTre HGOPMaLIMOHHON cncTembl VolSatView

HocTyInHble B HACTOSsIIEe BpeMsl CIIYTHUKOBbIE JaHHbIE, TIPUTOAHbIE IJIs PelleHUs] BYJIKAHOI0-
FMYECKUX 3a7a4, Ype3BblYaiiHO pa3HOOOpA3HBI MO AMana3oHaM 3JeKTPOMarHMTHOIO CIEKTpa, Mpo-
CTPAHCTBEHHBIM pa3pellieHUIM, NEPUOIUYHOCTU U UCTOYHUKaM. ClieayeT cka3aTh, YTO JJIS1 KaXa10-
ro TUIIa JAHHBIX U KaXKI0ro COyTHHUKA XapakTepHa CBOs crieluduyHas cxema MoJydyeHUsl JaHHbIX,
opraHu3aluu Ux oopaboTKU U XpaHeHUsl. Pa3Hble TUIIBI MH(pOPMALIMU B KaXIOM Ciaydyae TpeOyloT
Takxe creurduruueckux crocoboB aHaiu3a U uHTeprnperauuu. OTaeJbHOM MPoOIEMON SBISIOTCS
00BEMBI TOJIydaeMOM CEroaHsi CIYyTHUKOBOW WMH(OpPMALIMM MO PErMOHY, MOABEPKEHHOMY BIIMSI-
HUI0 aKTUBHOCTU ByaKaHOB Kamuatku u Kypui. ITo Halueit oueHke, o01uii 00bEM TaHHBIX TOJbKO
13 OTKPBITHIX CITYTHUKOBBIX cucTeM Ha 2019 r. coctaBisgeT He MeHee 250 ['6aitT B cyTku. OTMETUM
TakKXe, 4TO JJISI MOHUTOPUHTA 1 U3YyUYEeHMSsT BYJIKAHUUECKOMH aKTUBHOCTU HEOOXOAUM KOMILIEKCHBIN
aHaU3 CIYTHUKOBON MH(pOpPMALMM COBMECTHO C JaHHbIMU HA3eMHbIX HAOJIOACHUI, MCTOpUYE-
CKOI nH(popMaLueil 006 U3BEPKEHUSIX, METEOPOJOTMYECKUMU JaHHBIMU U PE3YyJbTaTaMU KOMITbIO-
TEPHOTO MOJCIMPOBAHNS.

B Takux ycioBuUSIX BBIITOJHEHUE BCEX OMMCAHHBIX BhIIIE 337a4 TOJbKO CHELMAJIMCTaMU, U3yda-
IOLIMMM BYJIKaHbI, 3aTpyaHUTENbHO. K TOMY ke MHOrMe 3aaayu, CBsI3aHHbIE C TTOJydYeHUeM, obpa-
0OTKOM, XpaHEHWEM 1 aHAJU30M CITyTHUKOBOI MH(pOpPMALIMU, CErOAHS YK€ PELIeHbl B Pa3InyHbIX
Hay4yHbIX LIEHTpax M opraHu3anusax. Bc€ 3To MocayXKujio MOBOAOM ISl CO3AaHUSI KOMILIEKCHOM
nHpopmaoHHoi cucteMbl (MC) mnst uzyyeHus: akTMBHOCTU BysikaHOB Kamuatku u Kypun pas-
HBIMM CITeLIMaIMCTaMU U3 pa3inyHbIX opraHusanuii. Takas cucrema O6bu1a co3gaHa 00JbIIUM KOJI-
JIEKTUBOM aBTOpoB U3 MHcTtuTyTa ByJakaHoioruu u ceiicmonoruu JIBO PAH (MBuC IBO PAH),
Muctutyra kocmuueckux ucciaegosanuii PAH (MKW PAH), BeruucautenbHoro ueHtpa IBO
PAH (BII ABO PAH) u HanbHeBoctouHoro neHtpa HWIIL «Ilmanera» (ALl HUI «IlmaHera»)
U Nojay4yusia HazBaHue «JIMCTaHLIMOHHBIE MOHUTOPUHI aKTUBHOCTHU ByjJkKaHoB Kamuatku u Kypun
(VolSatView)» (manee — WMC VolSatView; http://volcanoes.smislab.ru). VolSatView saBastercs
cnelvalu3MpoBaHHON WHMOPMALMOHHOU cucTeMoli, paboTalollieili B OHJIalH-pexXuMe B BeO-
uHTepdeiice, KOTopas 00ecneyrBaeT CreuaaucTOB, BITOJIHSIIONIUX MOHUTOPUHT U U3yYEHUE BYJI-
KaHMyecko aktuBHocTH Ha KamuaTtke n Kypuiax, ynoOHbIM AOCTYIIOM K Pa3IMYHBIM COYTHUKO-
BbIM JTaHHBIM U MHCTPYMEHTaM /I UX aHaIu3a. BO3MOXHOCTH CUCTEMBI YXK€ JOCTaTOYHO MOApPOO-
HO OIMCAaHHI B IyoauKauusx (cm., Harpumep, (I'opaees u np., 2014; Edpemos u ap., 2012; Gordeev
et al., 2016; Sorokin et al., 2017)). C momeHTa BBoma B skciiyataunio MC VolSatView mocTositHHOe
paciupeHue e€ BO3MOXKHOCTEH CBSI3aHHO KaK ¢ 00bEMOM M COCTAaBOM MH(OpPMaLIMU, ITOCTYIAIOLICH
B CUCTEMY, TaK U C pa3BUTHEM MHCTPYMEHTOB €€ aHaiu3a. HacTtosiuas ctaTbs MOCBsIIEHA Mpea-
CTaBJEHUIO TEKYIIUX BO3MOXHOCTE CUCTEMbI, P 3TOM 0c000€ BHUMAaHME yaeaseTcs (pyHKIUO-
Hajy, peaJIM30BaHHOMY B ITOCJIETHUE TOAbI.

OcHOBHble pewaemblie 3aga4un

OCHOBHOIT 1IeJbI0 CO3AaHUS UH(POPMALIMOHHON CUCTEMbl MOHUTOPUHTA BYJKAHOB SIBJISLIOCH 00e-
CreyeHue CrelralucTOB-BYJIKAHOJIOIOB yIOOHBIMU MHCTPYMEHTAMU 11 pabOThl ¢ Pa3HOPOIHOM
vHpopMalreit, MocTymnalolleil U3 pa3IMYHbIX UCTOUHUKOB. B pa3zpaboTaHHOI crucTeMe BCe MHCTPY-
MEHTHI JUIS1 aHaIM3a CIIYTHUKOBBIX JaHHBIX MPEIOCTABISIOTCS B OHIAMH-pEXKUMe 13 JIIOOOro MecTa
MOIKJIIOYEHUS K ceT MIHTepHET TOAbKO ¢ MOMOIIbIO BeO-0Opay3epa, 0e3 cKauruBaHMS OOJIbIINX 00b-
€MOB JTaHHBIX U HEOOXOAUMOCTU YCTAHOBKM KaKOTO-JIMOO JOMOJHUTEIBHOIO MPOrpaMMHOIo obe-
cneyeHus. CrienMaarcTbl MOTYT MCIOJb30BaTh BCE BO3MOXHOCTH CUCTEMBbI YAAAEHHO, MPUMEHSIS
ISl aHaIM3a pacrpeaeéHHbIE BBIUMCIUTENbHbIE PECYPChl PA3IMYHBIX LIECHTPOB XpaHEHUs 1 oOpa-
060TkM MHMOopMaLuu. 1151 5TOT0 B CUCTEME pelleHbI CIeAyIOIe OCHOBHbIE 3aJaul:
* aBTOMATHUYECKOE MOJYYECHUE CITyTHUKOBBIX JAHHBIX U3 Pa3JINYHbIX UCTOYHUKOB U pa3Melle-
HUE UX B COOCTBEHHBIX apX1MBaxX WM aBTOMAaTU3UPOBAHHOE MOJYYEHUE B PeKMME PeaaibHOIO
BPEMEHU TAaHHBIX U3 apXVUBOB CTOPOHHUX CUCTEM HETMOCPEICTBEHHO B MOMEHT, KOT/Ia UCCIE-
JIOBATeJTI0 HEOOXOIMMO TTPOBECTU UX aHAJU3;
* OCYLIECTBJIEHHWE aBTOMATUUYECKON 00OpabOTKM MaHHBIX IS TOJYYEeHMsT pa3aiddyHbIX UHGOP-
MAalLIMOHHBIX MPOAYKTOB, UCHOJAb3YIOIIMXCS A1 MOHUTOPUHIA U U3YyYEeHUST BYJIKAHUYECKOMN
aKTUBHOCTH;
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O.A.TupuHa u dp. Co3paHvie 1 pa3BuTME NHPOPMALMOHHO crcTeMbl VolSatView

* BeJCHME apXMBOB CIIYTHMKOBBIX TaHHBIX U PE3YIbTaTOB X 00pabOTKU, B TOM YMCJIE TTOCTO-
STHHOE UX ITOTIOJTHEHHE

* TIpedoCTaBJicHUE Yepe3 BeO-nHTep(deiic pa3TnIHbIX MHTEPAKTUBHBIX MHCTPYMEHTOB aHaJIM3a
1 00pabOTKU UMEIOIIUXCS B CUCTEME JaHHBIX.

Apxutektypa MC VolSatView
OcHo8Hble UHhOPMAaYUOHHbIE y3J1bl U UX 83aumodelicmaue

B cucteme MC VolSatView ucnonb3yloTcs 3HaUMTEbHbIE 00bEMBI JAHHBIX, BKJIIOYasi apX1UBbl MHO-
TOJIETHUX HAOJIOAEHWI, HAKOIUIEHHbIE Pa3IMYHBIMU HayYHbIMU yupexaeHusiMu. OpraHu3zoBaHa
pabora ¢ OOJBIIMM KOJUYECTBOM WHMOpPMaLKMK, TOCTyMaloleid M3 pa3HbIX HWCTOYHUKOB.
WcTtouHuKaMu CIYTHUKOBOIM MH(MOpMALMM TUCTAHLIMOHHOIO 30HAMpoBaHMsI B VolSatView gBsi-
IOTCSI POCCUIACKHE U 3apybexkHble TePPUTOPUATIbHO pachpenciaEHHbIe LEHTPbl Mpuéma, odpadoT-
KM, XpaHEeHUsI U paclpocTpaHeHUs JaHHBIX. [Ipoueaypbl 00pabOTKU 3Toil MHMOPMALIUK, a TaKXKe
€€ KOMITJIEKCHOTO aHa/IM3a COBMECTHO C JaHHBIMM, MOCTYHAIOIIUMU U3 APYTUX MHHOOPMALIMOHHBIX
CUCTEM, peali30BaHbl Ha 0a3e yxKe CYyLIEeCTBYIOLIMX PECYPCOB HAyYHbIX LICHTPOB. B CBSI3U ¢ BhIllIE-
ckazaHHbIM apxutektypa MC VolSatView, opueHTHpoBaHHAas Ha obecrieueHue padoThl ¢ pacnpee-
JIEHHBIMU MH(POPMALIMOHHBIMU M BBIYMCIUTEbHBIMU PeCcypcaMu, Oblia MOCTPOEHA Ha OCHOBE yXe
WMEIOLIMXCSI BO3MOXKHOCTENM pa3UYHBIX HaydHbIX LIEHTPOB (puc. I, cM. c.252). DTO TMO3BOJISIET
MOJIb30BaTeNIsIM CUCTEMbl pabOTaTh C JAHHBIMM, OMEPATUBHO IOCTYIAIOIIMMU U3 Pa3HbIX UCTOY-
HUKOB, a TAKXK€ C UICTOPUUYECKUMHU apXMBaMM JAHHBIX U PE3YJIbTATOB UX 00OPA0OTKU, XpAHSIILIMMUCS
B BEIYIIMX HAYIHBIX LIEHTPaX.

B UC VolSatView peanu3oBaHO 4YeThbipeé OCHOBHBIX WMH(opmMalMoHHbIX y3na (MY), koto-
pble pacroyioxxeHbl B ropoaax Ilerponasinosck-Kamuarckuii (MBuC IBO PAH), Xab6aposck (LI
HUI «ITnanera» 1 B ABO PAH) u MockBa (MKW PAH). Takxke paboTy ¢ JaHHBIMU HEKOTOPBIX
POCCUICKMX CITyTHMKOB OOecrneunBaeT NONMOoIHUTENbHBIN y3ea B EBponeiickoM ueHntpe (ELT) HULL
«[Tnanera» (MockBa). Ha puc. I moka3aHbl OCHOBHbIE UH()OPMAIIMOHHBIE TTOTOKUA MEXIY STUMU
y37laMU ¥ TJaBHbIe (DYHKIIMK KaxIoro y3na. BzanmomencTBue MeXIy y3JlaMyd CUCTEMBI OCYIIECT-
BJISIETCSI HA OCHOBe ceTu MHTepHET M TeJeKOMMYHUKalMOHHOU MHGpacTpykTypsl BII IBO PAH
u LeHTpa koanekTuBHOro nojab3oBaHus «entp nanubix JIBO PAH» (Sorokin et al., 2017). B kax-
nom ysne, kpome MY EII HULI «ITnaneta» (MockBa), yCTaHOBJIEH MOJHOMPYHKIIMOHATbHBIA WH-
Tepdeiic, KOTOphiii obecrieunBaeT pabOTy co Bceil MHGpopMalMeil, nMelolleiics B cucteMe. Takxke
Ha puc. 1 mokazaHbl BHelIHMe 1Mo oTHomeHuto K MC VolSatView nHdopMallMOHHbIE CUCTEMBI, KO-
TOpbI€ MOTYT SIBJISITHCS KaK MOCTABILIMKAMU JaHHBIX, TaK U TToTpeduTeasaMu. OnuiiemM aanee nocie-
JIOBaTeJIbHO BCE Y3JIbl CUCTEMbI, UX (DYHKLIMHU U pelllaeMble 3a1auu:

HenTpanbubiii uadopmanuonnsiii y3ea (IINY), pacnonoxenusii B UBuC JIBO PAH (Iletpo-
naBJioBck-KaMuarckuil), opueHTUpPOBaH Ha obecrneyeHue ByJKaHoJioraM (B MEPBYIO ouepelb CIie-
nuanuctam KVERT) onepaTuBHOTO J0CTyIa K pa3IMYHON MH@OpMaLMU, HEOOXOAUMOM s MO-
HUTOPUHTA U U3y4YeHUs ByJKaHUYecKoil akTuBHOCTU. B IIMY pa3zmellieHbl apXuBbl CITyTHUKOBBIX
naHHbIx o pernoHy Kamuatku n Kypui. C 2015 r. padotaet npuémHas cranuust UBuC JIBO PAH,
KOoTopasi obecrieuuBacT MOJyYeHUE NaHHBIX cO cIyTHMKOB Terra, Aqua, Suomi NPP u JPSS-1.
B [INY HanmaxeHo onepaTHBHOE aBTOMATHU3UPOBAHHOE MOMOJHEHUE apXWBOB U3 JPYrUX LIEHTPOB,
BKJTIOYAsT TOCTYIUIEHWE METEOpOJIoThIecKOo nHpopmaruu. Takke opraHM30BaHO B3aMOJIECTBHIE
¢ C VOKKIA (Volcanoes of Kurile-Kamchatka Island Arc) (I'mpuna u ap., 2018; PomaHosa u ap.,
2012) u KVERT (I'mpuna u ap., 2018; Romanova, Girina, 2018).

ny Al HUIIL «Ilnanera» (XabapoBck). B y3ie opraHu3oBaH aBTOMaTUUYECKUI MPUEM OaH-
HbIX cnyTHMKa Himawari-8 u3 fmoHcKoro areHTCTBa a3poOKOCMMYECKMX MccienoBaHuil (Japan
Aerospace Exploration Agency — JAXA), a Takxke oT cryTHUKOBBIX cucteM NOAA, Terra, Aqua,
NPP, «Meteop M», «Kanonyc», «Pecypc» u ap. Y3en obecrieunMBaeT aBTOMaTUYECKYIO 0OpabOT-
Ky M XpaHEeHUE 3TUX JAHHBIX WUIST GOPMUPOBAHUS PA3TNYHBIX MHMOPMALIMOHHEIX ITPOAYKTOB, UC-
noas3ytomuxcss B MC VolSatView, a Takke aBToOMaTuyeckylo repenady gaHHeix B MY n Y
BII IBO PAH.

CoBpeMeHHble Npobnembl [133 13 Kocmoca, 16(3), 2019 251



O.A.TupuHa u dp. Co3paHue n pa3Butre NHPopmaLMoHHomn cuctembl VolSatView

ﬁ'

VicxopHble AaHHble
cnyTHukoB TERRA,
AQUA, Suomi NPP,
JPSS-1
BL| ABO PAH MBuC ABO PAH
(Xa6aposck) (MeTtponaBnoBsck-KamyaTckwii)
AWUC CurHan MetaunHdopmaums UC VOKKIA
g \
S MeTeoaaHHble Mogcucrema
o k Puff-MopenuposaHus | MHdopMaLms o BynkaHax
N J
NOAA Moacuctema
WcxopHble AaHHble ~__/1306paxeHuns BUOEOHa6MoneHNs 3a UC KVERT
cnyTHukoB NOAA, (?f K A a : VONA Ta e KVERT
TERRA, AQUA, MeTeop, Bynkaxamu HHbI , J
NPP, KaHonyc-B 1-4, Puff- VONA
Pecypc-I, JPSS-1 MeTanHdopmaums, Mopenm
1306paXeHMs| ByIKaHOB, 5 OTdunBTPOBaHHbIE PesynbTathl
pes3ynbTarbl MOAEnNMpPoBaHUs, bluMCnUTENbHbIS VCXOIHbIE AaHHbIE PUff-MOIJ.el'IVIPOBaHVIﬂ
3agauun
AaHHble KVERT
© PunbTpaumsa n -
o o npeAoGpatotka Tematuueckue VC VolSatview
= § MCXOAHbIX AAHHbIX OThUNLTPOBaHHbIE WUC VolSatView POy M0 APXVMBbI ClTyTHVKOBbIX
E 3 CMYTHUKOBbIE AaHHblE - TV THMKOBLIM aHHbIX
- § ABTOMATM3MpPOBaHHaS! 1 pesynbTaThl Ux 06paboTkm [MHTepd)eMC foctyna V'J y
it
T & | \remarnueckas o6pabotka aHannsa AaHHbIX I JkcnepTHas
- < TemaTnyeckas obpaboTtka
0 ApXUBbI CMYTHUKOBbBIX (Vluq;pacrpymypa ce ] Meteonatsie, M aHanus gaHHbIX
[aHHbIX Y NPOAYKTOB MX obmeHa AaHHbIMU Wsobpaenus, —
o6paboTku A MODIS PesynbTath! WHTepdeiic goctyna u
PXVBEI [AGHHBIX | |} momenuposatins | aHanaa AaHHbIX
LANDSAT v T.n.
T — | Brnok nonbaoBaTensckoro
TemaTuyeckue ~ aHanusa u knaccudukaummn
MCXOFLHI:Ie AarHbie npoayKTbI N0 ° g AaHHbIX
Himawari-8 CMYTHUKOBBLIM A4@HHLIM 2 ] 3
Iz 80
WaoBpaxeHus, § g9 2
PesynbTatbl g0 % s
g2 3g
\\\ MOAEnMpoBaHust E § 2 g T
N i 5_ ':s_: g e emaTnyeckas
§ OT¢unbTpOBaHHbIE ! 'o- 53 TemaTuueckas npoayKumus un
CMYTHUKOBbIE AaHHbIE! 17 g npoRYKLMA 1 conyTcTByHoLLas
JAXA W _pesynbTatbl X 06paboTki CucTema ynpaenenus, i = conyTcTeytowwasn uHopmauus
\ KOHTPONs 1 o6MeHa ! UHcpopMaLms
aHHbIMU i
S WHTepdeiic goctyna u
) VICRORHEIE AN > aHanu3a gaHHbIX T
N cnyTHukos Landsat n emaTnieckan
S Hyperion MPOAYKUNA U
conyTeTaylolian Monb3oBaTtenu
USGS Tematnyeckas WHbopmaums
o6paboTka AaHHbIX
‘\\ ApXu1BbI CNYTHUKOBbIX EL| ®IBY HUL
° WcxopHsle fatHbie [laHHbIX ¥ NPOAYKTOB UX MnaxeTa
§ cnyTHukoB TERRA 1 6pab
AQUA 0bpabortku (Mocksa) ff
LANCE
/\ Brok nonb3oBaTenbCKoro VcxomHble AarHble dunbTpaLms 1
) aHanusa v Knaccudukaumm F€OCTALMOHaPHbIX npeno6pabotka
S AaHHBIX CMyTHUKOB MCXOAHBIX AaHHBIX
o WcxopHsle AaHHble
X cnyTHukos Sentinel 1,2 (ABTOMaTMSMpOBaHHaH ] WcxopHble AaHHble
MeTeop,
TemaTuueckas o6paboTka CYTHIKOB :
ESA P Kanonyc-B 1-4,Pecypc-I1
ApPXUBbI CMYTHUKOBBIX
\\\, VKM PAH AaHHbIX U NPOAYKTOB UX
Mockea
° MeTeofaHHble ( ) 06paboTku
N
NCAR

Puc. 1. Apxutextypa noctpoenust MC VolSatView

Y BII JIBO PAH (XabapoBck) obecrieunBaeT BecHNE JOJITOBPEMEHHBIX 1 OIIEPaTUBHBIX ap-
XUBOB naHHbIX, nToctynamiux B MC VolSatView uz LI HULI «I1naneta». Takxke Ha 6a3e ero pe-
CypcoB opraHu3oBaHo B3aumoneiicrBue ¢ aBroMatusupoBaHHoih MC (AMUC) «CurHan» (Koponés
u np., 2014) nnsg odbecrnieyeHUsSI MOAEIMPOBAHUS TPACKTOPUIA IBUKEHUS METUIOBBIX 00JIAKOB U TOJTY-
YeHMUSI JAHHbBIX U3 CUCTEMbI BUACOHAOMIOAeHUS 3a ByJIKaHaMu KaMyaTKu.
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O.A. lupuHa u dp. Co3paHuvie u pa3BuTre MHGOPMaLIMOHHON cncTembl VolSatView

NY UKMN PAH (MockBa) obecrnieuuBaeT OIEpaTUBHBIA cOOp M aBTOMaTUYECKylO0 oOpa-
OOTKY MaHHBIX W3 Pa3JIMYHBIX POCCUIACKUX M 3apyOeXHBIX IIEHTPOB, HEOOXOAUMBIX 51 pabo-
ol MIC VolSatView, Bkitouast naHHbIe CINYTHUKOBBIX cucTeM Landsat, Sentinel-1, Sentinel-2,
Sentinel-3, «<Meteop-M», «KaHomyc-B» 1 ap., a Takxke METEOPOJOrMIecKy0 HHGOPMaIUIO U3 OT-
KpBIThIX UCTOUHUKOB. Ha 6a3e BosmoxxHocTeit Y MKW PAH opranuszoBaH onepaTUBHBINA TOCTYI
K TaHHBIM, TIPEIOCTaBASIEMbIM Pa3TIMYHBIMU WH(MOOPMAIIMOHHBIMU cepBUcamMu LleHTpa KOIEeKTUB-
Horo nonb3oBanust «MMKM-Monautopunr» (Jlyrisga u ap., 20150), B ToM 4ucie K JOJTOBPEMEHHBIM
apxWBaM CITyTHUKOBBIX JaHHBIX. YacTb 00paboTaHHOU MH(pOpPMAIMM aBTOMATUYECKU ITOCTYMHaEeT
B 1Y BII JIBO PAH. Takxxe 1Y MKW PAH o6ecnieunBaet padoty B MC VolSatView nHTepaKTUBHBIX
WHCTPYMEHTOB 11 00paOOTKM 1 aHaI3a CITyTHUKOBBIX TAHHBIX, O KOTOPBIX OyAET paccKa3aHo Jajiee.

JMA (MeTeoponornyeckoe areHTCTBo AnoHun)

PacnpocTpaHenune

Mpném aaHHbIX yepes

Pacnakoska

c bopta HimawariCast/
HimawariCloud

! LNanbHesocTouHbIn LeHTp HUL| «MnaneTta»

MonyyeHue
AaHHbIX B
dopmarte
HRPT
KoHeepTaums ®parmeHTauna MNepesog B
Tpebyemyio
B chopmar no 30He
GeoTIFF HTepeca KapTorpacu4eckyio
MepBu4Has NPOEeKUuto
oGpadoma KaTtanormsauus
nony4YeHHbIX
; _/ AaHHbIX

[ononxuutensHasn
obpabotka

3aHeceHve B
apxusbl

Beinyck
VONA

ABTOMaTMYECKan N
aBTOMAaTU3NPOBAHHARA
obpaboTtka u
onpeaenexue

napameTpos NennoBoro UC KVERT u VOKKIA, UBuC ABO PAH
wnenda
I MogenuposaHue
pacnpocTpaHerns 3aHeceHue B
obnaka nnn apxuesl

wnenda

Axanus
AONroBpeMEHHbIX PAAOB
TepManbHbIX aHoManum

AUC Curnan, B ABO PAH

MocTpoeHue
CTaTUYECKMX U
AHUMaLUMUOHHbIX

MH(DOPMALMOHHBIX

NPOAYKTOB

Bnok paboTbl ¢ AaHHbIMK
Himawari-8 cucrembi
VolSatView

Puc. 2. CxeMa opraHu3auMy OorepaTUBHOIO MOJyUYeHUs], 0OPaOOTKM U UCITOJIb30BaHUSI MH(MOPMaLUKU IJIsI pe-
IIEHUs 3aJa4 MOHUTOPWHTA M MccienoBaHus ByikaHoB Kamuatku m Kypui Ha OCHOBe HaHHBIX CIIyTHHKA
Himawari-8

CoBpeMeHHble Npobnembl [133 13 Kocmoca, 16(3), 2019 253



O.A. lupuHa u dp. Co3paHuvie n pa3BuTre HGOPMaLIMOHHON cncTembl VolSatView

ELl HUII «Ilnanera» (MockBa) obecnieunBaet nosb3oBatensiM MC VolSatView Bo3aMoXHOCTB
aHanu3a MHGOopMalLMK, MoaydyaeMoii co CMyTHUKOB «Meteop», «KaHomyc-B», «Pecypc-IT», koTo-
pas mprHUMaeTcsl, 00padaThIBaeTCA U XpaHUTCS B JAHHOM y3jie. DTO eAMHCTBEHHBIN y3eJ, B KOTO-
POM He ycTaHOBJIEeH uHTepdeiic padoTsl ¢ fTaHHbIMU MC VolSatView.

B3aumodelicmeue yeHmpoe Ha npumepe nocmynsieHus 0aHHbIx Himawari-8

PaccmoTpum ocyiiecTBiieHne oOMeHa TaHHBIMU MEXAY IIEHTpaMU B paMKax MpUBenIEHHOM Ha puc. 1
001l CXeMBI apXUTEKTYPhI CUCTEMbI Ha IIPMMEPE CXEMBI TTOCTYIJICHUSI U MCTIOIb30BaHUST TaHHBIX
reocTallMOHApHOTO SIMOHCKOTro cmyTHUKa Himawari-8.

IToaHbI MOTOK AAHHBIX, MOJYYaeMbIX cO cryTHUKa Himawari-8, pacrpocTpaHsieTcsl yIoJHO-
MOYEHHBIMU OpraHU3alSIMU HaIlMOHAJIBHBIX METEOPOJIOTMUECKMX areHTCTB B paMKaX COTJIAllICHUIA
BcemupHoit Mereoponornueckoii opranun3anuu. B Poccuu sto AL HULL «ITmaneta» (http://www.
dvrcpod.ru/), yepe3 KOTOPBIN ObUIM OpraHM30BaHbI MOJIyUeHUE M 00pabOTKa JaHHBIX CO CITyTHHKA
Himawari-8 u ux unrerpamus B MC VolSatView mist obecneyeHUs orepaTUBHOIO MOHUTOPUHTa
BysikaHoB KamuaTtku u Kypuin (puc. 2, cm. c. 253).

OCHOBHOII OCOOEHHOCTBIO pEaTM30BAaHHOI CXEMBI SIBJISIETCS OOecIieueHre MOTYyYeHUsT TTOCTO-
SIHHOTO TI0TOKAa JaHHBIX (I0 144 HaOmoaeHUi B CyTKM) ¢ 3aaepkkoil He 6ojiee 30 MUH OT BpeMe-
HU CBEMKU, Mpou3BeAcHHON criyTHUKOM. TTomyuyennsle B MY BII IBO PAH (XabapoBck) naHHBbIE
Jajiee He MepechUIatoTcs, OMHAKO MeTarnH(pOpMaIMs O HUX PacChIJIaeTCs MO BCEM y3JlaM CUCTEMBI.
B pesynbrate maHHble cnyTHUKAa Himawari-8 xpaHsiTcsl B cMCTeMe TOJIBKO B OJHOM LICHTPE, OJHAKO
MOTYT OBITh ITOJTYYEHBI ITOJIb30BATEIEM ITPU padOTE C JTIOOBIM LIEHTPOM.

HaHHblie B UC VolSatView
CnymHUKOBbIe OdHHbIe aucmaHuUOHHOZO 3OHaUpOBGHUH

ABTOMAaTUYECKOE MOCTYIIEHUE CITYTHUKOBOM MH(pOpMalK, e€ XxpaHeHHe B paclipeneIEHHBIX apXy-
Bax M MpeaocTaBleHUe IS aHaanu3a U 00pabOTKU IMOJIb30BaTENSIM U BHEIIHUM MH(GOPMaIlMOHHBIM
CHCTeMaM B aBTOMAaTMYECKOM M aBTOMATU3MPOBAHHOM pPEXMMaX OCYIIECTBIISICTCS Ha 0a3e MHOIO-
netHux paspadborok MKW PAH (JlynstH m ap., 2015a; Ipomwmn u ap., 2016). OCHOBHBIEC TUITBI MH-
dopmauuu B MC VolSatView u 3agaun, misl pelieHus KOTOPbIX OHA UCITOJIb3YETCs, MPEeACTaBICHbI
B maba. I (cM. c.255). BaxHo ormeTuthb, 4yTo B VolSatView HOCTYNHBI HE TOJBKO ONEpaTUBHBIC
JAaHHbIC, HO ¥ MHOTOJIETHUE apxuBbl HabmoneHuit Kamyatku u Kypui. B ocHOBHOM BO3MOXXHOCTHU
JIOCTyNa K JOJTOBPEMEHHBIM apXuBaM CIIYTHUKOBBIX JAHHBIX M pe3yJbTaTaM UX O0pabOTKM Mpe-
noctasisieT cucrema LHKIT «MKM-Mouutopunr» (Jlynsaxa u ap., 20156). ba3oBble xapakTepucTu-
K OCHOBHBIX apXMBOB, JOCTYITHBIX B CCTeME, TIpUBEACHBI B maba. 2 (cM. ¢. 256). B Heli yka3zaHbI
TOJILKO «CTaTUYECKUE» TPOAYKThI, KOTOPbIe (POPMUPYIOTCS U (PU3UYECKU XPAHSATCS B JTOCTYITHBIX
HC VolSatView apxuax. Kpome atoro, B VolSatView nmeercss 3HaYuTeAbHBINA HaO0Op NTMHAMUYeE-
CKUX MH(GOPMALMOHHBIX IMPOAYKTOB, KOTOPbIe (hDOPMUPYIOTCS B pEXKMME peabHOIO BPEMEHU B MO-
MEHT 3aIpoca UX MOJIb30BaTeISIMU CUCTEMBI.

MemeoponoeuquKue OdHHble

HMuTerpanus Mmeteoponorundyeckux naHHbIXx B IC VolSatView o0ycioBiaeHa HEOOXOAUMOCTbIO UX CO-
BMECTHOT'O aHaJIM3a CO CITyTHUKOBBIMU JAHHBIMU W APYroii MHbOopMalKeil, NCIOIb3YIoIeiics pu
U3y4eHUU U MOHUTOPUHIE ByJKaHMYeCcKOil akTMBHOCTU. IToaromy B VolSatView Benércs omepa-
TUBHO TOMOJIHSIEMBII apXUB MPOTHO3HBIX METECOAAHHBIX, MOJIYYEHHBIX ¢ TToMollbio Monean GFS
HammoHanbHbBIX LIEHTPOB MporHo3oB 1o okpyxamwiieit cpene CIIA (NCEP). ITporHo3sl onucbiBa-
IOT COCTOSTHUE aTMOcdephl ¢ MHTepBaJIoM B 3 4 Ha cpok g0 10 gHel u ¢ uHTepBajoM 12 4 Ha cpok
1o 16 gHeii. [IpocTpaHCTBEeHHOE pa3pellieHre TJaHHBIX cocTaBisieT 0,25°.
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O.A.TupuHa u dp. Co3paHvie 1 pa3BuTME NHPOPMALMOHHO crcTeMbl VolSatView

Tabauya 1. OcHOBHBIE BUIBI clTyTHUKOBOI nHbopMaiiuu B UC VolSatView
(* uudps! puBeneHs! Wis paitoHoB ot FOxHbIx Kypun no cesepHoit yactu Kamyatku)

Junanazon Pazpeliuenue [Tpubop (cryTHUK) Yacrora OCHOBHbIE peliaemMble 3a1a4u
HaOMoAeHUS
Onruka Boinee 2 xm | AHI (Himawari-8) 10 mun + JleTeKTMpOBaHME TIETIIIO-
0,4—0,9 MKM || [ MODIS (Terra/Aqua), Or 15 10 25 BBIX I_LI.HGI/I(I)(')B U OLIEHKA NX
AVHRR (NOAA), B CYTKI* | [1apameIpos;
VIIRS (Suomi NPP, JPSS1), KapTHPOBATIAE M onipe-
MCY MP («MeTeop-M») JCICHUC XE}'paKTepHCTHK
OTJIOXKEHU T
100—300 m | Terra/Aqua (MODIS), Ot 5108
VIIRS (Suomi NPP, JPSS1) |Bcyrku*
10—60 M TM, ETM+, OLI (Landsat), | Ot I pa3a
MSI (Sentinel-2A/B), B2 cyt 1o 1 paza
MCC (cepus CIIyTHUKOB B CyTKU™
«Kanomnyc-B»),
KMCC («Meteop-M»)
Jlyuire IICC (cepust cmyTHUKOB Heckonbko pa3
10 m «Kanomnyc-B»), B roji IO OT-
I'eoton-IT («Pecypc-11»), NEJIbHbIM
ORBVIEW-3 ydacTKam
bavkHuit Bosnee 2 km | AHI (Himawari-8) 10 MmuH * BoiaesneHue anHoManuit
1K 1 K MODIS (Terra, Aqua), Or 15 10 25 W OLICHKA XapaKTEPHCTHK
1,4-3,9 micw VIIRS (Suomi NPP, JPSS1), |5 cyrku* TeMIICpaTypEL,
AVHRR (NOAA), ¢ aHaJIu3 XapaKTepI/ICUTI/IK TEP-
MCY MP («Meteop-M>») MaJIbHBIX aHOMAITMM,
* QHAJU3 XapaKTEePUCTUK I1e-
200—800 m \I\I/PCRIS/I%SUS;’HK/[NPP’ JPSS1), | Otr5 HO*S [TOBBIX Ognamg 1 uUteiidos
-NK- B CYTKU
(«Kanomnyc-B NK»)
10—-30 m TIRS (Landsat), Or 1 paza
MSI (Sentinel-2A/B) B S5 cyt 1o 1 paza
B 3 cyT*
MK Bosnee 2 km | AHI (Himawari-8) 10 MmuH * BoiaesneHue anHoManuit
H=T2 MMy ey Terra/Aqua (MODIS), Or 15 10 25 W OLICHKA XapaKTEPHCTHK
VIIRS (Suomi NPP, JPSS1), | B cyTku* TeMITEpATyDEY,
AVHRR (NOAA) ¢ J€TEKTUPOBAHUE TICIIIIO-
MCY MP (« MeTe’op— M>») BBIX ILIJIEH(OB ¥ OLIEHKA UX
MapaMeTpoB;
* aHaJIU3 XapaKTEePUCTUK Tep-
200 m MCVY-UK-CMP 1 pa3 B 2—3 nHst MATBHBIX EHOMaI;mﬁ; P
60 m TIRS (Landsat) 1 pa3 B 14 gHeit | * aHAIU3 XapaKTEPUCTUK I1€-
TUIOBBIX 00JIAKOB U 1IeH (OB
Paguonoka- |20%40 m C_SAR (Sentinel-1A/B) 1 pa3z B 5 nHeit * AHaJIM3 BYJIKAHUYECKUX
TOPHI OTJIOXEHUI
T'unepcrniexr- |30 M Hiperion (EO-1) Heckonbko pa3 | * AHalIU3 BYJKAaHUYECKUX
POMETPBI B TOJI OTJIOXKEHUA;

* aHaJIU3 TMEIJTOBBIX 00JIaKOB
U e on
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O.A. lupuHa u dp. Co3paHuvie n pa3BuTre HGOPMaLIMOHHON cncTembl VolSatView

Jns co3maHMsl apXvBa METEOJAaHHBIX B KAa4eCTBE MCTOYHUKOB OBUIM MCIIOJB30BaHbI CEpBe-
pbl HanmmonanbHoOTro 11eHTpa atMochepHbix uccienoBanuii CIIIA — NCAR (https://rda.ucar.edu/
datasets/ds084.1) u NCEP (http://www.nco.ncep.noaa.gov/pmb/products/gfs/). Cobupaembie maH-
Hble TipeacTaBiieHbl B hopmate GRIB, cranmaptusnpoBaHHOM BceMUpHOI MeTeoponaornyeckoi
opraHu3aluei.

ITonb3oBatenu MC VolSatView MoryT nmpoBOIWTh aHAIW3 METEOJAHHBIX U APyroir MHMopma-
LIMU, TOCTYITHON B CUCTEME, C MOMOIIbIO KapTorpaduiyecknx MHTepheicoB 1 aHaIn3a PsIOB AaH-
HbIX. B KapTorpaguueckom uHTepdeiice CUCTeMbl TMOJIb30BaTENSIM TOCTYIMTHO IOCTPOEHUE H30-
JIMHEMHBIX KapT pa3jIMYHBIX MOKazaTejeid: TeMIepaTyphbl, BIaXKHOCTH, JaBJICHUS U Ap., — C BO3-
MOXHOCTBIO OTOOpake€HUsI Ha HUX 3HAYKOB HampaBjJeHUs U CUJIbI BeTpa. KapThl TemIiiepaTypsl
M BETpa MOTYT OBIThb MOCTPOEHBI TaKXKe ISl BHICOTHI BBIOpAHHON M300apUyYecKOil MOBEPXHOCTH.
[IpencraBnsier nHTepec oTOOpaXkeHUE YCIOBUI MOTOABLI BMECTE CO CIYTHUKOBBIMU M300paXkeHMsI-
Mu. B uHTepdeiicax peain3oBaHbl pa3IMuHbIe MEXaHW3MBbI, TTO3BOJISIIONINE TPOBOAUTH COBMECTHBIM
aHaJu3 CNYTHUKOBOM 1 MeTeonH@opMauuu (YBapos u ap., 2013).

B VolSatView peanuzoBaHbl Takke UHTEPDENCH 111 aHaIrM3a KaK BpeMEHHBIX, TaK U MPOCTPaH-
CTBEHHBIX PSIIOB METeoIapaMeTpoB, HAallpUMep MHTepdeiic 1 aHaIn3a BepTUKAJIbHBIX TTpohuIeii
TeMrnepaTypbl. AHaIU3 TakuxX npoduieii COBMECTHO C JaHHBIMU O TeMIIeparype, MmojlyyaeMbIMU Ha
OCHOBE CIYTHUKOBOW MH(OpMaIMu, B YaCTHOCTH, MOXET HCIOJb30BaThCS JJISI OLICHKW BBICOTHI
noabeéMa MerIOBbIX IEHdOB.

BO3MOXHOCTN aHann3a faHHbIX
Ucnonesyemobie mexHonoauu

IIpu co3manmu cpenctB aHaiam3a gaHHBIX B MC VolSatView Mconb30BaInCh MOAXOIBI, TEXHOJIO-
TMU U pelleHUs], KOTOphle pa3padaThiBaloTCs, noaaepKuBawTcs u pasBuBairoTcss B UKW PAH nas
pabOTHI CO CBEPXOONBIIMMU PACIPEACIEHHBIMIA apXWBaMM CIYTHUKOBBIX NAaHHBIX U PE3yJIbTa-
TOB MX 00pabOTKM, B IIEPBYIO oUdepenb B mHTepecax LleHTpa KouieKTuBHOrO Iojb3oBaHus «MKM-
Monuropunr» (JIymstH u op., 20150).

OCHOBHBIM MHCTPYMEHTOM aHa/IM3a IMPOCTPAaHCTBEHHON MH(pOPMAIIUN SIBIISICTCS KapTorpadu-
yeckuit mATepdeiic. OH paspadoran Ha ocHoBe TexHojorun GEOSMIS, cozmannoit B UKW PAH
(Tommun u np., 2011). UaTEepdeiic obecneunBaeT XapaKTEepHBIN IS TeOMH(GOPMAIIMOHHBIX CUCTEM
BBIOOP ITapaMETPOB ITOMCKa, OTOOpaXeHMsI M aHaim3a wmHpopManuu. OH II03BOJISIET MPUHUMATh
1 BU3YaIM3UpPOBaTh pa3IMIHbIC CITyTHUKOBBIC JaHHBIC, TOCTYIIHBIC B CUCTEME, a TAKKe IIPOIYKTHI,
IoJTlydaeMble Ha OCHOBE UX 00pabOTKM, B TOM UMCJIe BUPTyallbHEIE ((POpMUpYEeMEBIE «Ha JIETY» I10 3a-
IIpocy Toab3oBaTeneit). IlpemycMoTpeHbl IBETOBAsE KOPPEKIINS M300paxkeHU 1 apru(PMETUISCKIE
oIepaliy ¢ HUMHU, pacuéT psiia CIIeKTPaJIbHBIX MHAESKCOB TMCTOIPAMM, CTaTUCTUIECKUX ITOKA3aTe-
JIei, a TakKe Kilaccu(pUKaIisl MHOTOCIIEKTPAJIbHBIX M pa3HOBPEMEHHBIX TaHHBIX M1 MHOTHUE IPYrue
BO3MOXHOCTHU aHanm3a (Kamnuukwii 1 ap., 2015).

Crienann3npoBaHHBIe MHTePGEICH JOTOMHSIOT KapTorpaduiecKuii mHTepdeiic 1 odecnedn-
BaIOT aHAJIM3 OJHOMEPHBIX PSIIOB TaHHBIX, a TaKKe padboTy ¢ 6azamu gaHHBIX (B]l) mpocTpaHCcTBeH-
HBIX 00BEKTOB (TIETUIOBBIX MIJICH(MOB, TepMATbHBIX aHOMAJIMI 1 1Ip.).

ba3wbl 0aHHbIX 06€KMo8 U a6/1eHuli

B cucteme VolSatView npegycMotpeHa padoTa co crieuuaJu3upoBaHHBIMU 0a3aMU JaHHBIX, B KOTO-
PBIX PETUCTPUPYIOTCS TTPOCTPAHCTBEHHO MPUBI3aHHbIE 00BEKTH HECKOJIBKMX BUIOB M WX XapaKTe-
pUCTHKU. B 9nCI0 TUTIOB 0OBEKTOB BXOT:

* TepMaJbHBIe aHOMAaJINN;

* MEIUIOBbIE IIEUPHI;

* JIaBOBBIC ITOTOKU;

* MHMPOKJIACTUYECKHE ITOTOKH;

* pernoHBI ITOCTOSTHHBIX HAOTIOMeHIIA.
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Mudopmanuio 06 3TUX 00beKTaX MOXHO OTOOpaxkaTh U aHAJIU3UPOBaTh B KapTorpapuyeckom
uHrtepdeiice. g aHanu3a nuHgopMauuu, HakanauBaemMoil B BJI, B cucteme co3aaHbl crielMaan3m-
poBaHHbIe UHTepdechl, HampumMmep It padoThl ¢ b/l Mo TepMaabHBIM aHOMAJUSIM BYJKAHOB.

KoHTypbl 00BEKTOB MOTYT BHOCUThLCS B 0a3y JaHHBIX KaK aBTOMAaTHU4YeCKHW, TaK U HA OCHOBE
9KCIepTHOU oueHKU. IIpenycMoTpeHa pabota ¢ BpeMEHHON cepueil COCTOSIHUI 0oObeKTa JJIs U3-
y4eHUsI ABUKEHMST U pa3BUTUS MEIUIOBBIX LIeidoB. Perucrpalius permoHOB MOCTOSTHHBIX HA0JTI0-
JIeHUI MpeaHa3HayeHa IS TMOCenylolieii aBToMaTUYeCKol 00pabOTKU BPEMEHHBIX PSIIOB CIEK-
TpaJbHOM SIPKOCTH HaOJII01aeMOro 0ObeKTa.

AHanus mepmaribHbIX aHomanuti

B NC VolSatView peann3oBaHbl BO3MOXHOCTU BbISIBICHUSI TEIUIOBBIX aHOMAaJIWI MO JaHHBIM pa3-
JIMYHBIX TPUOOPOB B PyYHOM U aBTOMATUUYECKOM PEXKUMaX, B TOM YHCIIE:
* aBTOMaTU3MUpOBaHHOE Ha ocHOBe aniroputMa MOD14 (mpu6opst AVHRR, MODIS, VIIRS);
* aBToMaTusupoBaHHoe Ha ocHoBe anroputmMa MODVOLC (mpu6opsi AVHRR, MODIS,
VIIRS);
* aBTOMATMYECKOE Ha OCHOBE BPEMEHHBIX CEpMii, MOJYy4YaeMbIX IO JaHHBIM CIYyTHUKA
Himawari-8§;
* uHTtepakTuBHOe (Mpuoopsl AVHRR, MODIS, VIIRS);
* MHTEPAKTMBHOE HA OCHOBE BPEMEHHBIX CEpMIi, IOJydyaeMbIX IO JAaHHBIM CIyTHUKA
Himawari-8.

HJ’[H aHa/in3a TCpMaJibHbIX AaHOMAaJIMi UMEIOTCS TaKue BO3MOXHOCTH, KaK OLICHKAa TCMIICPATYPhbI

Pa3JIMYHbIX TOYCK HA CITYTHUKOBBIX I/I306pa)KeHI/IHX 1 TEMIIEPATYPhI (I)OHa n pacqéT HOpMaJIn30BaH-
HOTO TCIJIOBOTO MHACKCA.

AHanuns paaoB AaHHbIX

B cucreme VolSatView nipenycMoOTpeH AOCTAaTOYHO IIUPOKUIT HaOOp MHTeP(dECcoB, MO3BOMSIOLINX
aHAJIM3UPOBATD PSIIbI TAHHBIX: BPEMEHHBIX, IPOCTPAHCTBEHHBIX U CIIEKTPAJIbHbBIX.
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Puc. 3. I3aMeHeHUe BeIMYUHBI IPKOCTHOM TeMIIepaTyphl B paiiloHe ByJiKaHa be3bIMsSIHHbII
B TeueHue usBepxkenust 2016—2017 rr. no nanHbiM Himawari-8 (7-i1 kanai, 3,9 MKM)
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Hns aHaIM3a IMHAMUKU Pa3JIMYHbBIX MTPOIIECCOB OIPaBAaHO UCITOJIb30BaHWE UHCTPYMEHTa, MO-
3BOJISTIONIETO aHATM3UPOBATh PSIIbl HAOMIOMEHU B OTACIbHBIX TOUKAX, TTOTYYEHHBIE B pa3HBIX CIIEK-
TpalibHbIX KaHalax. Ha puc. 3 (cMm. c¢. 259) nipencraBieHO M3MEHEHME BEJIUMUYMHBI IPKOCTHOM TeM-
repaTtyphbl B palioHe BepIIMHBI ByJiKaHa be3bIMSIHHBIN 110 JaHHbIM ciyTHUMKa Himawari-8 3a epuon
¢ 1 nexa6pst 2016 1. o 10 mrosst 2017 T. BO BpeMsI €r0 3KCTPY3UBHO-3KCIUIO3UBHO-3((GY3MBHOTO M3-
Bep>XeHU (TpU MUKa OTpaXaloT SKCIUIO3UBHBIE U3BEPXKEHUS BYJIKaHA).

Bo3MoXHOCTM aHaim3a BPEMEHHBIX PSIOB JTaHHBIX BKJIOYAIOT, MOMUMO OTOOpaKeHUsI COO-
CTBEHHO TMHAMUKM SIPKOCTHOM TeMIepaTyphl, BHIYUCICHNE U U3yYeHNE TMHAMUKY TaKUX BETUYMH,
KaK pa3HOCTb TeMIIepaTyp Mo JaHHBIM KaHaioB 11 u 12 MKM U HOpMaJu30BaHHbBIN TETJIOBOM MH-
JIeKC, BBIMIOJIHEHUE MPeodpa3oBaHU MEXIY SIPKOCTHOM TeMIepaTypoii U CIEKTPaIbHOU SHEPIeTH -
yeckoi sipkocThio. [IpemycMoTpeHbl (PyHKIIMU OTOOpaskeHUs CKOJB3SIINX CPEAHUX U OTKJIOHEHUI
OT HUX, UCKJTIOYEHHUS THEBHBIX TAHHBIX, OTOOPaKEHUST U UCKITI0YeHUST (DOHOBOI BEJIMUMHBI.

JunHaMyKa SIpKOCTHOM TeMmepaTypbl MOXET OBbITh MCCleloBaHa B MPOU3BOJILHOU TOUKE JIMOO
B TOUKE IOCTOSTHHOTO HaOmtoaeHus. [IpenBapuTeabHBIN BEIOOp B paMKaxX CUCTEMbl TOUEK ITOCTO-
STHHOTO HaOJIIOMEHNs] B MECTax pacroJIOKEHUs] aKTUBHBIX BYJKAHOB YCKOPSIET AOCTYIT K JTaHHBIM
U yIpoIlaeT UCCAeI0oBaHUE TJTMHHBIX BPEMEHHBIX PSIIOB.

BbiOeneHue nensioebix 06/1aK08

B VolSatView cyuiecTByeT Tpu MeTOAAa MHTEPAKTMBHOTO BBIACICHUS TEIJIOBOTO luleida: 3anaHue
opora Ha MPOAYKTE «pa3HOCTh TeMIMepaTyp», HeoOydaemas KjacTepr3alusl U pydyHOe OKOHTYpHUBa-
Hye. OCHOBHBIM MH(pOPMALIMOHHBIM MTPOAYKTOM JUIs1 PELICHMS 3a1a4U TeTeKTUPOBAHUS U OKOHTY-
pUBaHUS TEIJIOBBIX LUIEH(MOB SIBISETCS Pa3HOCTh PAAUOSIPKOCTHBIX TEMITEpATyp B KaHajax CITyT-
HUKOBBIX TaHHBIX C AAMHAMU BOJIH B 11 1 12 MkM. TTennoBbIM 1u1ei(OM CUMTAIOTCS BCE TTUKCEIH,
JIJISI KOTOPBIX TaKasl pa3Hulia MpeBbILIaeT onpeaeaeHHbIN mopor. IToporoBoe 3HaueHuUe 4151 KaXKI0TO
TUIIA COYTHUKOBBIX AAHHBIX ObLIO MOAOOpaHO AMmMpuyecku. Tak, Hampumep, IS JaHHBIX MPU-
6opa AVHRR (cnyrHuk NOAA) noporoBoe 3HaueHue coctapisier 0,529 K pasHuubl, a1 JaHHBIX
npubopa AHI (cmyrHuk Himawari-8) — 0,365 K. ITockonbKy (MKCUPOBAaHHOE 3HAYCHME MOPOra
Ha MPOAYKTE «pa3HOCTb TEMIIepaTyp» HE BCErla BEPHO BbIAESET MerioBblit meid, B MC nmeeT-
¢Sl BO3BMOXXHOCTh MHTEPAKTUBHOIO M3MEHEHMsI TOPOrOBOro 3HaueHUs. B ciydae, Korama HEBO3MOX-
HO KaYECTBEHHO BbIIEIUTH MEIJIOBBIN L] 1O MOPOroBoMy 3HAUECHUIO, MTPUMEHSIETCS BbIACICHNUE
Ha 0a3e HeoOyyaeMol KjlacTepu3allMid CHUMKOB HU3KOTO pa3pelleHus] JTM00 CHUMKOB C Te0CTallo-
HapHBIX CIYTHUKOBBIX cucTeM. TToab3oBaTenieM CUCTEMbl BBIOUPAIOTCSI JaHHBIE, TT0 KOTOPbIM OyaeT
MPOXOAUTh BblIEIeHUE, IPy0O 3a1aéTcsl 00JacTh MEIJIOBOro 1jeida u BHyTpU 3TOM 001aCTH MpPo-
BOJUTCS KJIacTepu3alys BbIOpaHHBIX KAHAJIOB CHUMKA, MOCJE Yer0 B MUHTEPAKTUBHOM PEXUME OTOM-
paloTcsl KJIacTephl, COOTBETCTBYIoIIME neruioBomy Luieiidy. B cucreme MC VolSatView Takke numeeT-
Csl BOBMOXHOCTb «pyYHOTO» OKOHTYPUBAHUS MEIIOBOro Iuleida. DKCrepT-ByJKaHOJOT B MHTEpaK-
TUBHOM PEXXUME Ha CIyTHMKOBOM CHUMKE OOBOIUT 00JIACTh, KOTOPYIO CUMTAET MEIJIOBBIM IILIeHdOM.

OueHka ebicomel BerHeﬁ epaHuybl nensioeoco obnaka

B N C VolSatView BHenpeHbI 1Ba OCHOBHBIX METOJA OIIEHKN BBICOTHI BEPXHEN TPaHUIIBI TIETIJIOBOTO
o0J1aka: Mo MeTeopOJIOrMYeCcKOMY IPOMUIII0 U METOI, CTepeoTaphl.

OlLieHKa BBICOTBI BEpXHEI TpaHUIIBI IIEIJIOBOrO 00JIaKa 10 METEOPOJIOTMIeCKOMY ITPO(UIIIO BbI-
IIOJIHSIETCSI C MCIOJIb30BAaHMEM MaHHBIX METEOPOJOrMYSCKUX MPOTHO30B U CIYTHUKOBOM MHGOP-
Mauuu. MeToa OCHOBAaH Ha IPEANOJIOXKEHUU, YTO PaaMOSIPKOCTHAsI TeMIeparypa COOTBETCTBYET
TeMIlepaType arMocdephl Ha oIpeAea¢HHOI BbicoTe. 1o TermnoBoMy KaHaly CITyTHUKOBBIX JaHHBIX
OIpeNeIsIeTCsl pAIUOSIPKOCTHAS TeMITepaTypa BEpXHEN I'paHMLIbl NEII0BOro oobsaka. Janee mo npo-
¢utro TeMIIepaTyphl X BBICOTHI M3 METEOPOJIOTHYECKMX ITPOTHO30B HAXOAUTCS TaKO MHTEPBAJ TEM-
neparyp, KOTOpoOMY HNPUHAIIEKUT MOJyYEeHHas paauosIpKOCTHasg TemIiiepaTypa. BricoTa, cooTBeT-
CTBYIOIIIA$sl TEMIIEpAType B HUXKHEW TpaHUILIC HAMIEHHOIO MHTEPBAIa, CYUTACTCS BBICOTOM BEPXHEN
rpaHUIIbI MEII0BOro obJjaxa.
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O1eHKa BBICOTHI BEpXHEI IpaHULIbI MIEIJIOBOTO 00JIaKa ¢ MCIOJIb30BaHUEM METOMIA CTepeoraphl
OoCHOBaHa Ha 3(pdeKTe Iapajakca, Koraa MoJIokeHue o0beKTa OTHOCUTEIBHO yaal€éHHOro ¢hoHa
U3MEHSIETCS B 3aBUCUMOCTU OT MOJIOXKEeHUs HaOmtogartess. IlenioBoe o0jiako Ha orpeneéHHOM
BBICOTE HaJ MOBEPXHOCTBIO 3eMJIM MMEET pas3IMUYHbIC KOOPIMHATHI Ha CHMMKAaX C reocTalllioHap-
HOTO M HM3KOOPOWTAJIBHOTO CIIYTHUKOB 3a CUET pa3HbIX YIJIOB ChEMKU. [IJ1 OLIEHKN ero BBICOTHI
10 CHUMKaM C HU3KOOPOUTAJILHOTO CIYTHUKA W OJKANIINM 110 BpeMEHU K HUM CHHUMKAaM C Teo-
CTallMOHAPHOIO CITyTHUKA BBIOMpAeTCs OdHA M Ta K€ TOYKAa Ha BEepXHEW TpaHUIIE IEeIUIOBOTO 00-
Jlaka U BBIYUCIISIIOTCS €€ TeoJe3nuecKre KOOPAMHATHI ¢ pa3HbIX YIJIOB ChéMKU. Jlajiee 1o opOUTaIb-
HBIM TTapaMeTpaM CITyTHUKOBBIX CUCTEM C MCIIOIb30BaHUEM YIIPOIIEHHOM Moaenu asmxkeHnst SGP4
(Hoots, Roehrich, 1988) HaxoauTcs TOYHOE MOJOXEHUE HU3KOOPOUTAILHOTO U Fe0CTallMOHAPHOTO
CIIYTHUKOB B MOMEHT ChéMKU. [1yTéM mepeceueHus TIOCKOCTU ChEMKHM HU3KOOPOUTAJIBHOTO CITYT-
HUKa U HaIpaBJIeHUSI CbEMKHU T'e€OCTAallMOHAPHOTO CITYTHUKA IOJIyJ4aloTCsl TeOLeHTPUUISCKHIE KOOp-
IWHATBl TOYKW Ha BEpXHEH rpaHUlIe IEIUIOBOTO obiaka. BeImomHMB npeodpa3zoBaHUe U3 T'eOlEeH-
TPUUECKUX KOOPAMHAT B Te0fe3NIeCcKIe, ToJydyaeM BBICOTY TOYKM Ha BEpXHEN TpaHUIIE TIeTUIOBOTO
o0J1aka Hajl TOBEPXHOCTBIO 36MHOTO 3JUIUITCONIA.

,[lpyzue 803MOXXHOCMU aHanusa

B cucreme peanmnsoBaH psn Ipyrux BO3MOXKHOCTEH aHajld3a CIYTHUKOBBIX HAHHBIX, MOAPOOHO
OoHM onucaHbl B padote (I'mpuna u ap., 2018). Hanpumep, 115 aHaiu3a ATMHAMUYECKUX TTPOLIECCOB
B VolSatView npenycMOTPEHO MOCTPOCHUE LIBETOBBIX CMHTE30B HA OCHOBE Pa3HOBPEMEHHBIX M30-
OpaxeHuii. Mi3MeHeHNe COCTOSIHUS OOBEKTOB Ha Pa3HOBPEMEHHBIX CHUMKAxX MOXKHO HaOJoaTh
C TTIOMOIIBIO aHUMALIUU.

AHaM3 TUNEPCIEKTPAIbHBIX JAHHBIX, B YaCTHOCTM TOJIydeHHBIX mpubopom Hyperion, obGe-
CIIeYMBacT MOAPOOHOE ONMKMCAHKUE XapaKTEPUCTUK HAOII0AaeMbIX OOBEKTOB. DTO MO3BOJISIET, HAIIPY-
Mep, U3y4aTh COCTOSTHUE TEIJIOBBIX HIJICH(OB, CTPYKTYPHI JJABOBBIX U MUPOKIACTUYECCKUX TTOTOKOB
U BYJIKAHOTEHHBIX TTOPOJ. AHAJIM3 CIEKTPaIbHON SIPKOCTU M CIIEKTPAJIbHOM OTpakaTeJIbHOM CITO-
COOHOCTH TTOBEPXHOCTEM BYJIKAHOTEHHBIX O0BEKTOB JAET BO3MOXKHOCTD BBIICISATh U aHATU3UPOBATh
BYJIKAHOTEHHbBIC 00pa30BaHMS OJHOTO TUIIA, HO Pa3IMYHOIO BO3paCTa.

HMuterpauus MC VolSatView ¢ AUC «Curnan» odbecriedrBaeT COBMECTHbBIN aHaINU3 pe3yIbTaToOB
MOJEJIMPOBAHUS PAaCIPOCTPaHEHUS METUIOBbIX HUIeOB M CIIYTHUKOBBIX AaHHBIX. McciaemoBarenb
MOXeT cOpMUPOBATh 3aJaH1e Ha TTPOBEACHE MOICIMPOBAHUS ABMKEHMS TIETJIOBOTO 00J1aKa KOH-
KPETHOTO 3KCIIO3MBHOTO COOBITHSI MU XK€ abCTpaKTHOro o0Jiaka OT JII00Oro ByJIKaHa, mepeaaTh
ero B AUC «Curnaji», a 3aTeM BU3yaJu3UpOBaTh PE3yabTaThl C MOMOIIbIO KapTOrpahuiyecKoro uH-
Tepdeiica VolSatView.

3aKknwyeHue

B nHpopmammonnoii cucteme VolSatView BrepBbie peann3oBaHa (PYHKIIMOHAJIBHOCTH, TTO3BOJISI-
Io11asl pelraTh 3aJa4yyd pa3HOTO YPOBHS — OT OIEPaTMBHOTO MOHUTOPMHIA aKTUBHOCTU BYJIKAHOB
o (PyHIaMEHTAJbHBIX TTPOOJIeM BYJIKAHOJOTUM. 3a TocnenHue roabl ¢ momombio MC VolSatView
OBLIO peIIeHO MHOXKECTBO 3a1ay, IMOJyYeHHBIC Pe3yJIbTaThl JIETJIM B OCHOBY psiaa myoiaukanuii. B pe-
3yJbTaTe exXeaHeBHOro MoHMTOprHTa BynkaHoB Kamyatku n Kypun ¢ momomisio MC VolSatView
yaéusie KVERT, wnanpumep, Bemyctuau B 2017—2018 rr. 413 coobmennit VONA (Volcano
Observatory Notice for Aviation) 00 OMacHBIX 3KCIIO3WBHBIX M3BEPXKEHUSIX BOCHBbMU BYJIKAaHOB
(IOwBenyu, KmoueBckoit, be3pimsrnbiii, Kapeimcknit, 2Kymanosckuii, KambanbHBIN, D0eKko, [Tnk
Capsruena). Bosmoxkanoctn MC VolSatView 1o MOHUTOPUHTY BYJTKaHWUYECKOM aKTUBHOCTHU U M3yde-
HUIO BYJIKAHOB HEIIPEPHIBHO OyIyT pa3BUBAThHCS U B JaJbHEHIIIEM.

IIpu cozmanum MC VolSatView mncrnomb3oBannch pecypchl LleHTpa KOMIEKTUBHOTO TTOJB30-
Banust «<MMKM-MonuTtopuHr», pabota KOToporo ocyiuectsisiercs npu noaaepxke @AHO (tema
«Monuropunr», rocpeructpauust Ne 01.20.0.2.00164).

Pa6ora BeimosiHeHa pu noaaepkke Poccuiickoro HaydHoro gonaa (mpoekT Ne 16-17-00042).
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In 2011, the experts of the Institute of Volcanology and Seismology FEB RAS in cooperation with
Space Research Institute RAS, Far-Eastern Center of SRC Planeta and Computing Center FEB RAS
created the first version of the information system named “Remote Monitoring of Kamchatka and
Kuril Islands Volcanic Activity” (IS VolSatView). The system provides experts with access to a variety
of information, including long-term archives of remote sensing data needed for remote monitoring of
volcanic activity. A number of web interfaces are developed to deal with the data provided by the sys-
tem. They enable comprehensive data analysis and processing. However working with the system does
not require any specialized desktop applications, but only a web browser and Internet connection to
use the system. Since the launch of the system, the list of available data, as well as tools for their analy-
sis, has been continuously expanding. By now, there is a lot of experience in daily use of the system by
the experts in volcanology and for solving various problems in the studies of volcanoes and volcanic
activity. This article describes the current state of the system, including recent developments, such as
determination of the height of ash plumes, improvement of the time series analysis tools, implementa-
tion of specialized data processing products.
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